Introduction 1
Following Open Access (OA) declarations in the twenty-first century such as the Budapest Open Access Initiative, Bethesda Statement on Open Access Publishing and Berlin Declaration on Open Access to Knowledge in the Sciences and Humanities, the goals of OA and the sharing of knowledge have advanced through the establishment of institutional policies and repositories for research output, funder and government mandates and the growth of OA publishing platforms. However, OA publishing and sharing practices are being adopted unevenly: within institutions, as well as across countries and regions. Distribution of OA research outputs is dominated by transatlantic, European flows of knowledge with much lower movements towards and among African, Asian, Middle Eastern, Latin and South American countries. Further, declarations and mandates are only a first step. Worldwide rankings and evaluations that currently dominate the higher education landscape provide little insight into the nature of the open knowledge challenge now facing the sector. Established rankings also provide few clues as to how institutions might most effectively navigate the challenges and opportunities of open knowledge. Over the past decade, the rhetoric of open has shifted from the fringes of science, education and communication discourses, to the centre. To a greater or lesser extent, it is now to be found in the language and policies of research and research funding globally. Openness has become a hallmark of Good Science. New tools are needed to help governments, research funders, universities and researchers to understand their place within open knowledge landscapes, and to identify their challenges and successes in becoming Open Knowledge Institutions.
2
To support institutions to make real change we need to measure not just words and policies (intentions) but effort (investment and resource allocation) and outcomes
The Curtin Open Knowledge Initiative is a research project within the Centre for Culture and Technology at Curtin University. With funding from Curtin University, we are exploring the extent to which universities are functioning as effective open knowledge institutions; as well as the types of information that universities, funders, and communities might need to understand an institution's open knowledge performance and how it might be improved. 4 We define an Open Knowledge Institution as an institution that does more than simply support or mandate specific practices. An effective Open Knowledge Institution embodies core values that deliver the benefits of open science culture and practice. It achieves this through providing an environment, platforms and culture that deliver and also hold in tension three key areas: communication, diversity and coordination. Cultural change at institutional level and in response to national or regional initiatives and mandates is fundamental to achieving openness. Where policies and practices manage and determine the sharing of research knowledge, collaboration and diversity, we can explore and analyse the extent of, and possible ways to enable openness. Through a theory of change we aim to identify institutional progress from aspirations (storytelling and narrative as well as policies) through investment and resource allocation to specific initiatives and on to delivering integrated practice and performance. Table 1 represents this process schematically. , and the coordination required to bring these ideas effectively together. The idea of an Open Knowledge Institution is a way of understanding the tensions between "open" and "closed". The internet has shifted the balance between control and disorder in knowledge production and the book discusses the opportunities the web brings directly to many of the challenges to be addressed in this contested space.
Design and methodology 6
Building on the foundations established in the book Open Knowledge Institutions:
Reinventing Universities, the project is gathering and analysing a range of data and information from institutions and sources around the world to identify how different paths to openness can be achieved. Key to this is the identification of common indicators which can be used to evaluate how institutions are achieving Open Knowledge. The methodology aims to compare universities through analysis of a range of established datasets and institutional documents.
7
We are expanding our knowledge of OA output by harvesting data entries from bibliographic and media sources on a large scale to build a database of research outcomes, providing detailed data for universities since 2000. In parallel we analyse OA policies and practices that express intentions and aspirations in relation to the publishing and availability of research output and the performance of institutional repositories. In addition to the OA data we are examining institutional intentions in the context of regional and local environments through policies from university website documents, and compliance with funders' OA mandates. Using narrative text analysis we are developing ways of understanding institutional positions on and commitments to diversity, equity and inclusion as broader dimensions of open approaches to knowledge production. This includes exploring data and indicators to understand practices and performance of universities' collaboration and engagement with the communities they form part of, locally and regionally. Through analysis of word occurrence and frequency in institutional annual reports we can discover aspiration and intention in relation to diversity and equality. Analysis of higher education statistics to understand staff characteristics such as gender and ethnic distribution provides evidence of outcomes and enables comparison with the intentions expressed in annual reports and policies.
9
In order to explore the potential of library access policies to act as a proxy for openness we use qualitative document and data analysis methods to review academic library access and library use policies to understand how they can facilitate knowledge access and privileges for non-institutional or unaffiliated library users. Open access performance 10 We have analysed institutional OA data in terms of a body of DOIs of research output, OA format types, CrossRef event data showing attention to OA publications, and research collaboration among institutions. The OA analysis shows a breakdown into percentages of Gold (found in journals registered with DOAJ), Green (freely accessible in repositories), Hybrid (articles accessible at publisher websites in non-DOAJ journals with a clear access license (of any kind), Bronze (articles accessible at publisher websites for which a clear access license cannot be found. Micro-analysis identifies further nuances within these OA types, such as percentages of Green submitted, Green published, Green in institutional repository, Green only (all objects found only in a repository including author accepted 11 Extracting details of bibliographic formats (eg, article, book chapter, book, conference paper, report, reference entry, monograph) we can identify institutional research diversity as an indicator of openness. For example, Figure 1 shows the extent of OA bibliographic output diversity for one institution over the period 2000-2017. 14 Analysis of author affiliations in open access publications provides information on the distributions of collaboration among universities through geographical research networks as a further indicator of research openness and diversity. Figure 4 shows national collaboration among Australian universities. Staffing diversity 15 To understand institutional openness in terms of staff diversity (gender, disability, underrepresented minorities and ethnicity) we analyse statistics and relate to policy and legislation. Table 2 shows that although academic staff gender balance is close to 50% in some institutions, fewer women hold professor and senior academic positions than men. These figures suggest that despite intentions and policies to diversify the communities carrying out research in some regions, progress in achieving such diversity at the highest academic levels is slow. There are some variations in the Professor/Senior academic classifications in the categories in this table but the overall percentages are indicative. 20 General public: community or public members, independent or private researchers, commercial researchers, other university students, school students, one-time or day visitors. (See Figure 5 ).
Universities and knowledge sharing ELPUB 2019
Figure 5: Model of library user categories 21 We find that in most libraries in the sample, external users in the adjacent group have physical and collection access through special agreements with the institution, such as alumni, retired staff, reciprocal borrowing programs, learned societies, government departments and businesses. This access includes borrowing rights and sometimes, but not always, limited access to electronic resources such as databases and online journals. However, access is most restrictive for the general public who in some cases are required to pay a daily, weekly, monthly or annual membership fee in order to enter an academic library. This varies by country and within countries and can depend on the location and research status of institutions. Limitations to access can develop in response to particular problems or situations such as security, campus unrest and high demand for information and access from the unaffiliated public. Library privileges and access for the general public with no institutional affiliation emerges as a key differential factor and indicator of openness to knowledge within academic libraries. Challenges 23 The Curtin Open Knowledge Initiative project aims to achieve global and language diversity in collecting and analysing data. However, obtaining objective and equivalent data at institutional levels across countries and regions presents a number of challenges.
Affiliation and date 24 Affiliation identifiers assigned to each object in bibliographic data sources can be aligned at multiple and varying levels of the institutional hierarchy, ranging from research centres, campuses, universities to university systems. Authors may use different language, terminology and abbreviations when providing affiliation in a publication byline analysed by a data source. ORCID aims to disambiguate author names and standardise institutional affiliations through the allocation of unique identifiers to registered members. However, the adoption of ORCID at country and institutional levels, and registration by individual authors, is a work in progress. Linguistic and translated versions of institutions, name variants including formal renames, abbreviations, common names, name changes and merging of institutions at points in time create further challenges for identifying and aggregating institutional data.
25 In relation to publication dates, each data source may have a different rule or policy in terms of what is to be recorded. For publications, a source may record the date of first online appearance, date of publication online, date of print, date of volume or issue, sometimes with only minor differences between each case. The granularity in metadata also varies, ranging from day-month-year date to just the year.
Collection and cross-classification of statistical data 26 Additional measures and initiatives extend and expand our understanding of institutional openness to knowledge. Policy documents and statements may express intentions, but evidence is required to assess progress in achieving outcomes.
27 However, when collecting, normalising, analysing and integrating data across regions, countries and continents there is limited standardisation of measures. At the first level, diversity in terms of gender and ethnicity in populations may be collected and collated differently, making integrations of data problematic and even irrelevant. The motivation or requirement to gather statistics is often driven by policy, affirmative action programs and legislation that may not be present in all countries. Thus data may not be collected for analysis. Cultural influences and embedded assumptions can affect the collection and analysis of statistical diversity data such as staff percentages of gender, ethnicity, age, disability and salary. Questions of appropriation of data include who collects and who owns the data; what cultural assumptions are inherent in data collection and how they affect the results. In relation to higher education populations, indigeneity, ethnicity and gender dimensions within the statistics gathered may not always be politically neutral or culturally appropriate. For example, individuals or population groups may not want to declare a status for reasons such as systematic, embedded racism. Questions or levels of data gathered may not contain sufficient granularity or options to reflect reality, and broad categories of ethnicity may exclude some population groups. Data sovereignty and 30 Diversity data may also be collected and provided via survey methodology. While useful, such data are not always comprehensive. These problems compound at global levels. As an illustration of this, the World Bank databank visualisation tool provides analysis of UNESCO Institute for Statistics data to display percentages of women staff in tertiary education. One can select countries and graph available data over the period 1970 to 2017. Figure 6 demonstrates the variability in data for a sample of 12 countries. Overall the percentages of women academic staff have increased across the years, but data availability and completeness are intermittent or limited for many countries in the sample set. The highest levels (above 50%) are shown by Malaysia and Brazil and the longest period of unbroken data comes from South Korea (The World Bank Group, 2019).
Other countries show breaks in the time period or very limited data. Although the reporting is at country level, this demonstrates the challenges in obtaining global data. 31 The collection and availability of staff diversity and equity statistical data is inconsistent and non-standard throughout the world. Thus, the challenge is how to cross-classify and integrate data from regions with disparate policies, political and cultural approaches in order to understand issues of diversity, gender equity and inclusion.
Linguistic diversity 32 Language and terminology in policy documents and statistics sources vary, making crosscomparison of textual and statistical data difficult. To assist in locating and retrieving policy documents and analysing data from institutions across countries and languages we have developed a multilingual lexicon of open knowledge and scholarly communication terminology, benefitting from the contributions of others in the scholarly communication field through the twittersphere (Lexicon Contributors, 2018). This is helpful in constructing web searches, addressing the institutional and linguistic variations along with translation services and sources, but challenges of terminology, particular for retrieval on a large scale.
Limitations 33
The key limitations in the collection of open access and event data relate to the timeframes over which data sources have collected data and the coverage of repositories by Unpaywall. Funder data, reporting funding sources for published scholarly research, only exists from the commencement of the Crossref Funder Registry in 2013 and does not provide complete coverage of all funding bodies. Crossref Event Data is collected from 2015 onwards. The bibliographic data sources have substantial biases and limitations with respect to discipline coverage, with Scopus and Web of Science providing less coverage of Humanities and Social Sciences. We believe these are mitigated through our use of three independent data sources. As discussed above, gathering statistical data and institutional intentions through policy documents and annual reports is limited by the availability, accessibility, equivalence and comprehensiveness of sources.
Conclusion
34 This paper has discussed key areas identified by the Curtin Open Knowledge Initiative project as potential indicators of institutional progress towards openness. There is potential for such data to contribute towards a university's knowledge of its own progress towards positions of openness, open access to research and data, inclusion and diversity in staffing and research. The project is ongoing and continues to extend and enhance data collection and analysis to confirm a model for understanding the current and potential reach of openness to knowledge.
35 Currently we have detailed data for a set of higher education institutions for individual years between 2000 and 2018. We are expanding the methods and capacity to gather and analyse such data globally and longitudinally in the areas discussed here. At the same time, we recognise and acknowledge the challenges in relation to obtaining data and presenting analysed data objectively, but this forms part of the process of understanding the barriers to, and ways of achieving openness. The project builds on the principles, paths and proxies identified in this paper and welcomes the expertise and contributions of others in the scholarly open knowledge community to continue to assemble and analyse data for institutions to assist in their future decision-making on the journey to openness.
universities, funders, and communities might need to understand an institution's open knowledge performance and how it might be improved. The challenges of data collection on open knowledge practices at scale, and across national, cultural and linguistic boundaries are also discussed.
